Alternative cleavage and polyadenylation during colorectal cancer development.
Alternative cleavage and polyadenylation (APA) of mRNAs is a phenomenon that alters 3'-untranslated region length leading to altered posttranscriptional regulation of gene expression. Changing APA patterns have been shown to result in misregulation of genes involved in carcinogenesis; therefore, we hypothesized that altered APA contributes to progression of colorectal cancer, and that measurement of APA may lead to discovery of novel biomarkers. We used next-generation sequencing to directly measure global patterns of APA changes during colorectal carcinoma progression in 15 human patient samples. Results were validated in a larger cohort of 50 patients, including 5 normal/carcinoma pairs from individuals. We discovered numerous genes presenting progressive changes in APA. Genes undergoing untranslated region (3'UTR) shortening were enriched for functional groups such as cell-cycle and nucleic acid-binding and processing factors, and those undergoing 3'UTR lengthening or alternative 3'UTR usage were enriched for categories such as cell-cell adhesion and extracellular matrix. We found indications that APA changes result from differential processing of transcripts because of increased expression of cleavage and polyadenylation factors. Quantitative PCR analysis in a larger series of human patient samples, including matched pairs, confirmed APA changes in DMKN, PDXK, and PPIE genes. Our results suggest that genes undergoing altered APA during human cancer progression may be useful novel biomarkers and potentially targeted for disease prevention and treatment. We propose that the strategy presented here may be broadly useful in discovery of novel biomarkers for other types of cancer and human disease.